CLAIMS 



We claim: 



1. A \method for removing organic contaminants from 
a substrate comprising the steps: 

holding said substrate in tank; and 
fillti.ng said tank with a gas mixture comprising 
water, ozone and am additive acting as a scavenger. 

2 . A method as recited in claim 1 , further 
10 comprising the step\ of adding to said mixture a gas selected 

from the group consisting of oxygen, nitrogen and argon. 

3. A method as recited in claim 1, wherein at 
least one of the organic contaminants is a confined layer 
covering at least parti of said substrate. 

15 4. A method\ as .^ecxfc^d in claim 3, wherein said 

confined layer has a Js^ickness in\the range of submonolayer 
coverage and 1/zm. 

5. A method according to claim 1, wherein said gas 

mixture is in cohtact witM sai^dv substrate . 
20 6, A I method as\ j^citeeL in ciaim 1, wherein said 

additive is actihg as OJJ^rddical scavenger. 

7. A method as Recited in claim 1, wherein said 

additive is selected frofti the group consisting of a 
carboxylic acid, a phosphonic\ acid and the salts thereof 
25 8 • A method as recited in claim 7, wherein said 

additive is acetic acid. 
9, 

proportion of said additive in teaid gas mixture is less than 



30 



A method according to claim 1 , wherein the 

• \ ■ 

m saic 



10% molar weight of said gas mixture. 

10. A method according to claim 9, wherein the 
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25 



p^portion of said additive in said gas mixture is less than 
1% molar weight of said mixture . 

11. \ A method according to claim 10, wherein the 
proportion of said additive in said gas mixture is less than 
0.5% mola\ weight of said gas mixture. 

12. \ A method according to claim 11, wherein the 
proportion of\ said additive in said gas mixture is less than 
0.1% molar weight of said gas mixture. 

13. A \ method according to claim 1, further 
10 comprising the \step of rinsing said substrate with a 

solution. 

14. A metlk>d as recited in claim 13, wherein the 
solution comprises deXionised water. 

15. A method \as r.ee±t-ed^in claim 14, wherein said 
15 solution further compulses at least\one solution selected 

)f HC1, HF, HN6q C0 2 and 0 3 . 
Recited irAclaim 14, wherein said 



;ing 



from the group consi 

16 . A methtbd as 
solution is subjecteq to megc 

17 . A methc\d as 
comprising the steps of 

filling sai 



3one a^ta^ion. 

:ifced inV claim 1, 



further 



:ank 



with a solution comprising 
water and said additive, the solution level in said tank 
remaining below said substrate; and 
heating said solution. 

18. A method as recited claim 17, further 
comprising the step of filling said tank\with ozone. 

19. A method as recited in claSj.m 18, wherein the 
ozone is bubbled through the solution. 

20. A method as recited in claim\l7, wherein the 
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temperature of said solution is between 16°C and 99°C. 

21. \ \ A method as recited in claim 20, wherein the 

tempera\iirte of said solution is between 20°C and 90°C. 

\ \ 

22. \\, A method as recited in claim 21, wherein the 

\\ 

temperature ^ojf said solution is between 60°C and 80°C. 

23. \Av method as recited in claim 1, wherein the 
water is a sajmrat^d water vapor. 

24. / H-^-nfethod as recited in claim 1, wherein the 

_oYi in the mixture is less than 10% molar 
xture . 

25. A \method as recited in claim 1, wherein the 
temperature of said mVxture is below 150°C but higher than 
the temperature of said^ibstrate.^^ 

26. A method^aik recited in claim 1, wherein said 
substrate is a silico'n Vaf or. t\ 



ozone concenyr 
weight of said 




27 . A method \or removing organic contaminants from 

a substrate comprising tfte st^ps of:. v 

holding faid subst'rat^ in a tJnk; and 

\ \ \ / ^ 
filling s-^iq tank with a fluid^- -comprising 



20 water, ozone and an additive acting as a scavenger, and 
wherein the proportion of sa\d additive in said fluid is less 
than 1% molar weight of said Muid. 

28. The method as recited in, claim 27 wherein said 

temperature of said fluid is below 15oX^l but higher than the 
25 temperature of said substrate. 

A \nethod for removing contaminants from a 



29. 




\ 



silicon substrate dsmiprising the steps: \ 

holding s^id substrate in a tar^Jc; 
filling sis^d tank with a v fluid mixture 




McDonnell Boehnen Hulbert & BerghofT 
300 South Wacker Drive, 32 nd Floor 
Chicago, Illinois 60606 
(312)913-0001 





20 



comprising water and ozone to thereby achieve an oxide growth 
on sadd substrate; 



\ 



\ 



\ 



removing the oxide; and 
drying the silicon wafer. 
30. \ The method as recited in claim 2 9 wherein said 

fluid mixture comprises at least one fluid selected from the 
group consisting of a gas, a liquid, steam, a vapor and a 
mixture thereof .\ 



31. 



The' method as recited in claim 2 9 further 



\ 



10 comprising the step x of growing a thin passivating oxide layer 
on said silicon wafer prior to the step of drying said wafer. 
32. The method a-^ recited . in claim 31 wherein said 

step of growing said th v in passivating oxivde layer is executed 
in a mixture of dilute HOI and ozone. 



15 33. 



The methot . as recited in claim 2 9 wherein the 

\ 

step of removing the | oxid^ is exequted in a solution of 
dilute HF with or without additives sS.ch as HCl . 

34. The/ln^thp^ as re\ited/in\ claim 29 wherein said 
fluid mixture 
scavenge; 

35. ^ The method as recitea\ in claim 2^^where-i-n — the 



comprising an \idditive acting as a 



fluid further comprises at least one^acid selected from the 
group consisting of acetic acid and nioric acid. 



36 



method for rem^ing^ Contaminants from 



25 silicon substrate comprising the ste&s : 

holding said substrate ih^ ta 
filling said tank with 
comprising water and ozone to thereby ac 
on said substrate; 
3 0 removing the oxide; and 
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dryingr the silicon wafer. 
37, The /method as recited in claim 34 further 

comprising the sfe^ep of growing a thin passivating oxide layer 
on said silicon/ wafer prior to the step of drying said wafer. 

5 38. Ahe m ethod as recited in claim 35 wherein said 

step of grpwirig said thin passivating oxide layer is executed 
in a mixture; dtf dilute HCl and ozone. 

39. Y / The_-m^thod as recited in claim 34 wherein the 

step of /removing the oxide is executed in a solution of 

10 dilute ZtLF with or without additives such as HCl. 
/ *** 
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